Summary: Glucose tolerance with serum insulin assay has been carried out in 24 apparently unaffected identical twins of diabetics. Glucose values were significantly higher and insulin values significantly lower than in control subjects, but there was considerable individual variation and in half the cases glucose tolerance was normal. There was no case of increased insulin response. In these twins glucose tolerance and insulin response were not correlated with weight, family history of diabetes, age at diagnosis of diabetes in the affected twin, time since that diagnosis, nor with age at testing the unaffected twin. On retesting 12 of the twins after two years no significant differences were found from the first testing.
Introduction
The study of diabetes in twins might be expected to throw light on the inheritance of the condition and possiblv on its early development. In this paper we report investigations on 24 pairs of apparently unaffected identical twins of known diabetics. We have already reported our findings in nine of these 24 cases (Pyke and Taylor, 1967) .
There have been several case reports of individual pairs of monozygotic twins, one or both of whom have diabetes, but only three large series have been published (Joslin et al., 1959; Harvald and Hauge, 1963; Gottlieb and Root, 1968; Gottlieb et al., 1969) . Harvald (1967) found that 58 out of 97 pairs were concordant and predicted that all would eventually become so, but no series has been published in which all pairs were in fact concordant. A study similar to ours is that of Cerasi and Luft (1967) shown in Table I . Of the unaffected twins, four were more than 10'S, above expected weight; a family history of diabetes was known in. 15 (first degree relative in four). The time intervals between the diagnosis of diabetes in the affected twin and our testing the apparently unaffected twin was less than 1 year in 4, 1-5 years in 7, 6-10 years in 6, 11-15 years in 4, 16-20 years in 0, and 21-26 years in 3. The range was 0-26 years and the mean interval 7-9 years.
Test Procedure
The tests on the unaffected twins were done at King's College Hospital or, more often, in the patients' homes. The subjects were taking a free diet; after an overnight fast they had a 50-g. oral glucose tolerance test, samples of venous blood being taken before glucose administration and 30, 60, and 120 minutes after. Glucose was determined by a glucose oxidase method and serum insulin by a double antibody radioimmunoassay as in our previous paper (Pyke and Taylor, 1967) . Results were compared with those obtained from 50 normal controls of similar age and weight studied in our laboratory.
Results
Blood glucose and serum levels for each of the 24 unaffected twins and mean values are shown in Table II . Mean glucose values were significantly higher in the twins than in the normal controls. Nevertheless, not all the twins had impaired glucose tolerance; in 12 the glucose tolerance tests were normal-that is, all blood glucose values lay within two standard deviations of the mean values for the normal controls. Mean insulin values for the whole group were significantly lower than those of normal controls, but there was considerable individual variation. In no case were serum insulin values, fasting or after glucose, abnormally high.
We have analysed the results according to the age of the twins at the time of testing (Table III) . There are no significant differences in glucose or insulin values in 10 twins aged 30 or less and the 14 aged over 30. The results when the twins are divided by age at diagnosis of diabetes in the affected twin into those aged less than 20 (8) and those aged 20 or more (16) are shown in Table IV . Glucose values at 30 and 60 minutes are slightly higher in the twins of the lateronset diabetics (who were 27 years older at the time of testing), but neither these nor any of the other results are significantly different in the two groups.
Since mean glucose tolerance in these unaffected twins of diabetics was impaired it might be concluded that this was due to a general decline in islet cell function which would culminate in clinical diabetes. To test this hypothesis we have examined our results in relation to the time interval since diabetes was diagnosed in the affected twin. If the apparently unaffected twins were undergoing a progressive deterioration in glucose tolerance then twins of diabetics of long-standing should show a greater impairment of glucose tolerance than twins of more recently diagnosed diabetics. We have therefore divided our results (Table V) into cases where the unaffected twin was tested within 10 years of the diagnosis of diabetes in the affected twin (15) and those in whom the interval was longer (9). The only significant difference 
Discussion
These results show, as do those of Cerasi and Luft (1967) , that the mean glucose tolerance of identical twins of diabetics is impaired as compared with control subjects, but, nevertheless, in about half the cases the glucose tolerance test is normal. We cannot relate any clinical features, such as age, weight, or family history, to the moderate impairment of glucose tolerance in some of these twins.
Serum insulin values in the twins show an impaired response despite higher glucose levels, in contrast to the findings of Gottlieb et al. (1969) . Thus the suggestion that diabetes may be induced by a resistance to the action of insulin (Vallance-Owen, 1969) is not supported by our results nor by those of Cerasi and Luft (1967) . Whatever the significance of the mild impairment of glucose tolerance and insulin release in our twins-there is no evidence from this study that it is a progressive process. It might be argued that all or most of these twins were destined to develop diabetes and that, as time passes, glucose tolerance will deteriorate. There is no evidence of this in the 12 cases in which we have repeated glucose tolerance testing after two years; indeed, there is a remarkable similarity in the results in the two tests. Furthermore, .if these apparently unaffected twins were destined to develop diabetes one would expect to find that those whose twin had only recently become diabetic would show less impairment of glucose tolerance than those whose twin had been diabetic for a long time; but we do not find this. In nine of the 24 pairs diabetes had been discovered in the affected twin more than 10 years before we tested the other, yet the glucose and insulin values for these nine show no significant difference from the rest (except at 120 minutes, when it was actually better).
In one pair-No. 23 in Table I , which has been reported separately (Malins et al., 1970 )-a twin showed normal glucose tolerance, even in late pregnancy, 26 years after her sister had developed diabetes and 20 years after she herself had shown a highly abnormal glucose tolerance test immediately after an appendicectomy. All these results cast doubt on the idea of a progressive deterioration of glucose tolerance in identical twins of diabetics leading eventually to 100% concordance (Harvald, 1967) . It is often assumed that all identical twins of diabetics are "prediabetic"-that is, certain to become diabetic. If this were so it would follow that diabetes was exclusively a genetic disease. Our results are consistent with the view that the aetiology of diabetes depends on several factors and that an inherited element is only one of the components in its causation, perhaps not such an important one as is often supposed (Pyke, 1970) .
We are grateful to the British Diabetic Association for the support they have given in many ways to this work; also to our colleagues for referring cases and to the twins for their willing co-operation.
Introduction
In selecting chemotherapy for treatment of bacteriuria during pregnancy the clinical and social conditions of the patients must be considered in addition to the infecting organisms. To avoid side effects and toxicity to the fetus the amount of chemotherapy should be the smallest necessary to eradicate the infection, and short courses are as effective as is prolonged therapy (Williams et al., 1965 (Williams et al., , 1968 . The reluctance of patients to complete a course of treatment has recently been re-emphasized (Sprunt, 1970) , particularly among the poor. Pregnant women of high parity tend not to take their iron tablets.
In our antenatal clinic, where 70% of patients belong to socioeconomic groups 9, 10, or greater, and 15 % cannot understand English, there has been additional urgency to find an effective form of treatment which can be given in the clinic in one dose. The recent introduction of ultra-longacting sulphonamides which maintain therapeutic levels of sulphonamide in the urine and serum for one week led us to try two of these compounds, sulfadoxinet and sulfametopyrazine, for this purpose. We have also treated a few patients with streptomycin alone, and finally a group with a combination of sulfametopyrazine and streptomycin. In all cases only one dose of the drug was given.
